Background: Gymnasts practise many hours a week, and symptoms from injuries do not seem to stop them from continuing with practice. They may even compete with symptoms from injuries, which could increase the risk of reinjury, or of the occurrence of a more severe injury. Objectives: To investigate whether team gymnasts compete at high level in spite of symptoms from an injury. Methods: 188 male and female competitors participating in the Swedish Cup for juniors and seniors answered a questionnaire about symptoms from injuries on the day of the competition. Results: More than half the gymnasts (58%) competed despite having symptoms from an injury on the day of the competition. More seniors than juniors competed in spite of symptoms from an injury (p = 0.006). Two of three team gymnasts (65%) reported symptoms from the lower extremities and around one in five (22%) reported back symptoms. Fifty five per cent of the gymnasts reported recurrence of an injury at the same site (reinjury).
Conclusions: There was a high prevalence of symptoms from injuries on the day of competition. This did not stop the team gymnasts from competing. G ymnasts and ballet dancers tend to resume practising without being fully rehabilitated, 1 2 or even more remarkably, continue to practise despite symptoms from injuries. [3] [4] [5] Caine et al reported that artistic gymnasts practise with symptoms from injuries 71% of the time. Artistic gymnastics is the most common form of gymnastics. 1 Injuries and risk factors in this sport have been studied during the last two decades. Team gymnastics, on the other hand, is a fairly recent sport, originating in Scandinavia, with the first European championships (Euroteam) taking place in 1996, and it has not been studied closely. Sixteen countries participated in the Euroteam 2000 competition and the sport is rapidly spreading throughout the world. A team at the highest level of competition consists of six to 12 participants, and the competition comprises three events: tumbling, trampette (vaulting), and a floor programme (Euroteam regulations, 1998). Tumbling and trampette are explosive events where the teams perform three series of tumbling runs and three series of vaults. At least six of the gymnasts have to participate at the same time in each series in these events. The floor programme is a more aerobic event, comparable to team rhythmic gymnastics, and the judges are looking for a perfectly synchronised team. In comparison with artistic gymnasts, team gymnasts at the highest level of competition spend less time in the gymnasium, are older, and specialise in tumbling and vaulting. 6 Bak et al studied Danish gymnasts and found a higher injury rate per 100 participants over one season in team gymnasts than in artistic gymnasts. 6 This was primarily explained by a larger proportion of overuse injuries in team gymnasts, probably resulting from repetitive microtrauma owing to their longer experience as gymnasts. 6 This could mean that the gymnasts have symptoms from their injuries during competition as well as during practice. During competition the demands on the performer are particularly high and symptoms from even a minor injury could increase the risk of a new injury or a reinjury. Our aim in this study was therefore to investigate whether team gymnasts compete in spite of symptoms from an injury.
METHODS
We asked 298 team gymnasts participating in the Swedish Cup for juniors (aged 12-18, n = 113) and seniors (>14 years, n = 185) to answer a questionnaire about symptoms from injuries on the day of the competition. The Swedish Cup represents the highest level of team gymnastics for juniors and seniors in Sweden. Three times as many female as male competitors participated in these competitions. The questionnaires were handed out consecutively to the team gymnasts as they arrived at the gymnasium. They were asked to return the questionnaires at the end of the competitions. Sixty three per cent of the questionnaires (n = 188) were answered. The dropout rate was not correlated with sex or age. Background and training data are presented in table 1.
The questionnaire
The questionnaire was divided into two parts. The first part consisted of descriptive questions on age, body weight, height, gymnastics experience (years), training sessions per week, training hours per week, and how much time they spent on warming up, stretching, strength training, and the three events of tumbling, trampette, and floor programme. The gymnasts were given defined time periods for each of the questions about training and were instructed to mark the period corresponding to their training routine. Body mass index (BMI) was calculated as weight/height 2 . A test-retest of the first part of the questionnaire was done using Spearman's R and showed a correlation of between 0.92 and 1.0 for all questions except strength training, where the correlation was 0.72.
The second part of the questionnaire consisted of questions about symptoms from injuries on the day of the competition, irrespective of severity. The team gymnasts were given a list of body locations comprising face, teeth, shoulder, rib, neck, back, arm, wrist/hand, hip/trunk, knee, ankle/foot, and ''other part of the body'', and they were asked to mark the site of the injury. For the item ''other part of the body'', they were asked to describe the site where they had symptoms.
The subjects were asked when the injury occurred and in what event. They were also asked whether the skill they were practising when they were injured was new to them or if they had been practising it for one year, two years, or more. Finally the gymnasts reported whether they had suffered an injury at the same site previously (reinjury) during their career as gymnasts. A test-retest of the second part of the questionnaire was carried out and showed 100% correlation for all questions except for the event when the injury occurred (92%), how long they had been practising the skill (92%), and the reinjury rate (83%).
Statistics
Quantitative data are presented as medians (range) and means (SD). Categorical data are presented by cross tables and proportions/percentages. Statistical analyses of the dependent variables-the day of the competition and reinjury-were done using logistic regression modelling. Results are presented based on a multivariate model. Odds ratios and corresponding 95% confidence intervals (CI) are presented. Statistical significance was set at the 5% level (p,0.05).
RESULTS
In all, 58% of the team gymnasts (n = 110) reported symptoms from 147 injuries on the day of competition (fig 1) . The most common sites for symptoms were ankle/foot (n = 37), back (n = 32), and knee (n = 30); 65% (n = 95) of the reported symptoms came from the lower extremities and 22% (n = 32) from the back (fig 1) .
Of the injuries giving rise to symptoms, 81% were sustained during practice, 12% during competition, 3% during exhibitions, and 4% outside gymnastics. Tumbling accounted for 35% of the injuries, while 23% were sustained in trampette, 11% in springboard training, 9% in the floor programme, and 22% at other occasions. Forty five per cent of the injuries occurred in a skill that the gymnasts had practised for two years or more, 12% in a skill they had practised for at least one year, 10% in a new skill, and in 33% of the cases they could not recall how long they had practised the skill.
Sex and age differences
A significantly larger number of seniors than juniors competed while they had symptoms from an injury (p = 0.006, table 2). Comparing locations between male and female competitors and juniors and seniors, male senior gymnasts reported more ankle/foot, back and wrist/hand problems, while female gymnasts reported more knee and lower leg problems (fig 2) . The male junior gymnasts did not report any back symptoms.
Recurrent injuries
Fifty five per cent (n = 103) of the 188 gymnasts reported that they had suffered a reinjury during their career as gymnasts (fig 3) . In all, 137 reinjuries were reported. Fifty five per cent (n = 75) of those 137 reinjuries involved the lower extremity, while back problems accounted for 31% (n = 42).
Potential risk factors for injuries in team gymnastics
Team gymnasts who never stretched reported a larger number of injuries to the ankle/foot (p = 0.01, table 2). The estimated risk for an injury to the back increased by 2.11 times (p = 0.06, table 2) for each additional training session per week that the gymnast spent on tumbling. By contrast, a trend in the opposite direction was found for trampette training-that is, the risk of injury to the back was reduced with each additional trampette training session per week (p = 0.15, table 2). Gymnasts who reported more reinjuries to the knees had a significantly higher BMI than those with no knee reinjuries (p = 0.049, table 2).
DISCUSSION
Our aim in this study was to investigate whether team gymnasts compete in spite of symptoms from an injury. Fifty eight per cent of the gymnasts reported that they competed despite injury symptoms. Most of the injury symptoms were located in the ankle/foot, the back, or the knee, with 65% in the lower extremities and 22% in the back. The three events in team gymnastics are all characterised by high impact to the lower extremities, which explains why injuries occur particularly at these locations. Lack of standardised surfaces, including mats and floors, and the infrequent use of shoes during practice and competition may also contribute to the production of lower extremity injuries in team gymnastics. 7 Back problems were responsible for 22% of the symptoms that were present on the day of competition. This is similar to, or somewhat higher than, epidemiological reports in artistic gymnastics, 3 5 8 but lower than in several other sports. 9 10 Significantly more seniors than juniors competed while suffering from injury symptoms. Male senior team gymnasts reported more ankle/foot, back, and wrist/hand problems than the male junior and female team gymnasts (fig 2) . The male senior team gymnasts are taller and heavier (table 1) , and perform more difficult skills. This would imply greater stress to specific joints such as the ankles, spine, and wrists in male senior team gymnasts. The high impact could result in disc injuries, and early disc degeneration has been found to be a cause of back pain in male senior artistic gymnasts.
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Female team gymnasts reported more problems from the knees and lower legs. These problems could be a result of changing surfaces while preparing for competition. It is common to practise on a soft surface in order to try to reduce the risk of injury. Competitions on the other hand are carried out on hard surfaces. Team gymnasts therefore change surface from soft to hard well in advance of competition. This practice is of course common to both male and female team gymnasts, but female gymnasts may perhaps need a longer preparation time than male gymnasts. Fridén et al showed that there is a change in postural control during the different menstrual phases. 12 This might influence the time needed for adaptation to a new surface. Other explanations could be malalignment of the lower extremity, or muscle fatigue owing to weak musculature in the lower extremities.
Most injuries in the present study were sustained during tumbling. An interesting observation was that team gymnasts with more trampette training in their schedule reported fewer back problems. It is possible that gymnasts practising more trampette spend less time practising tumbling. On the other hand, walking on a trampoline has been shown to activate the stabilising muscles of the lumbar spine. 13 Trampette training may activate these muscles as well and thus be helpful in preventing back injuries.
Most of the injuries had occurred during practice and mainly while practising or performing skills that the gymnasts had known or practised for a long time. Lindner and Caine 14 found that injuries in artistic gymnastics occurred more often when the gymnast had been on an apparatus for a long time, and often in skills that the gymnast already knew well. They suggested that loss of concentration owing to their familiarity with the skill might be a cause of injury. Other explanations could be muscle fatigue and decreased neuromuscular coordination at the end of the practice session, as suggested by Bak et al. 6 Fifty five per cent of the gymnasts reported recurrence of an injury to the same site. It is therefore likely that they return to practice and competition before being fully rehabilitated. Teams usually do not have alternative gymnasts who are as skilled as the first team members and therefore there is peer pressure for the injured gymnast to return to competition before they are fully recovered. Cain et al emphasised the importance of full recovery before returning to practice and competition in artistic gymnastics, mainly because of the risk of a reinjury or a new injury. 1 A weakness of this study was the somewhat limited response rate. The questionnaire was answered by only 63% of the gymnasts. The reason for this might be that the study was carried out during a competition, when the gymnasts have their minds focused on performance. If the questions had been asked retrospectively we might have obtained a larger number of answers but they would probably not have been so accurate. The test-retest of the questionnaire showed a somewhat lower reliability for questions of a retrospective type. However, there was no correlation between dropping out and the sex or age of the participants.
Our study showed that it is common to continue to compete in spite of symptoms from injuries. This is an interesting issue which has not been much discussed. It generates several further questions. How severe are the symptoms? How many of these gymnasts are able to continue with gymnastics after the competition? How many sustain yet another injury during competition? Is there a risk of new injury or reinjury? In order to establish injury preventive programmes these are the questions that need to be answered. It is also important to identify the types of injury and the injury mechanisms in team gymnastics.
